Tritiated leucine was intraperitoneally injected into normal and castrated female rats, and the uptake in the brain was autoradiographically studied 2hr after the injection. Radioactivity was estimated by counting the number of reduced grains in various areas of the brain. In normal animals, the highest uptake of radioisotope was found in the cell bodies of neurons in the supraoptic nucleus. A less but still marked uptake was noted in the cell bodies of neurons in the paraventricular and accessory nuclei.The cell bodies of neurons in the medial habenular nuclei showed a relatively high uptake. The results suggest that the nuclear regions are active in protein synthesis. The cell bodies in the ventromedial and arcuate nuclei, the hippocampal formation and the cortex showed a relatively low uptake. In castrated animals, the uptake was enhanced in the cell bodies of neurons in the ventromedial and arcuate nuclei, whereas it was reduced in the supraoptic, paraventricular, accessory and medial habenular nuclei.
A labelled amino acid injected is taken up by the tissue, where the labelled proteins are synthesized (Cohn et al., 1954, Warshawsky tatively estimated by counting silver grains shown in the sections by means of autoradiography. Therefore, autoradiography is useful for investigating the activity of protein synthesis in various areas of the brain of experimental animals, such as rats.
Some nuclei in the brain were found to be related to sexual function. Particularly, the ventromedial-arcuate nuclear region in the hypothalamus was regarded as a center of regulating the pituitary-gonadal system (Flerko, 1963) , presumably through the secretion of gonadotropin-releasing factors (McCann and Dhariwal, 1966) .
The present autoradiographic studies were undertaken to learn the uptake of 3 H-leucine in the cell bodies of neurons in the various nuclei of the rat brain and its changes after castration. Results Table 1 shows the average number of reduced grains per nerve cell body in various areas of the brains of normal and castrate rats.
Materials and Methods
The cell bodies of neurons in the magnocellular nuclei of the hypothalamus, supraoptic and paraventricular nuclei, showed an extremely high uptake of radioactive material, which was 8 and 5 times greater than uptake in the cell bodies of cortical neurons (Figs. 1-1 and 3). The radioactivity of the accessory nucleus of the hypothalamus (Arizono and Okamoto, 1957) is about equal to that of the paraventricular nuclei ( Fig.1-2 ). The ventromedial and arcuate nuclei showed relatively low levels of grain reduction, about equal to that in the cell bodies of cortical neurons (Figs. 2-5 and 7), and the number of grains in the ependymal cells of the third ventricle was about half the number of grains usually found in the cell bodies of cortical neurons. A relatively high uptake of radiochemical was observed in the cell bodies of neurons in the medial habenular nucleus, which was approximately 2.9 times higher than that in the cell bodies of cortical neurons ( Fig.1-4 ). In the hippocampal formation, the cell bodies of a granular layer in the dentate gyrus showed less grain reduction than those of a pyramidal layer in the Ammon's horn (Figs.2-3 and 4) . Uptake of the above two nuclei was about a half and 1.4 times of that of the cell bodies of cortical neurons.
Castration induced a marked enhancement of uptake in the cell bodies of neurons in the ventromedial and arcuate nuclei (Figs. 2-5,6,7 and 8), while it caused a considerable reduction of uptake in the cell bodies of neurons in the supraoptic, paraventricular, accessory and medial habenular nuclei. Uptake in the supraoptic, paraventricular and accessory nuclei of castrated animals were 53,31 and 36% of that of normal animals, respectively. Uptake in the cell bodies of a pyramidal layer in the dentate gyrus and in the cell bodies of a granular layer in the Ammon's horn rosed slightly after castration.
The grain reduction in the cell bodies of neurons in the nuclei was definitely greater than that in the surrounding neuropils. Radioactivity was found to be high in the choroid plexus of the third ventricle ( Fig.1-2) , while little uptake was seen in the optic chiasma (Fig.2-3 ) and the wall of arteries. No significant grain reduction was observed in adjacent emulsion clear of the tissue sections.
Discussion
The high uptake of 3H-leucine was found in the cell bodies of neurons in the supraoptic nucleus of the normal rat. This is accordant with the results of Cohn et al.(1954) and Flanigan et al.(1957) , using 35S-methionine, and Sloper et al.(1960) , using 35 S-cysteine and -methionine. The finding of marked uptake by the cell bodies in the paraventricular nucleus is similar to that of Flanigan et al. (1957) and Sloper et al.(1960) , respectively. Their results indicate that protein synthesis is much more active in the supraoptic and paraventricular nuclei than in any other regions of the brain examined. This also seems to be indicated by richness in the dilated endoplasmic reticulum with numerous ribosomes in the cell bodies of neurons in the nuclei (Murakami, 1962; Zambrano and de Robertis, 1966) . Difference in grain reduction between the supraoptic and paraventricular nuclei seems to be in part attributed to the difference of the size of the cell body (Kovacs et al., 1954) and of the amount of the vascular supply (Finley, 1939) . It has been reported that the supraoptic nucleus in some species produces mainly vasopressin, while the paraventricular nucleus oxytocin (Adamsons et al., 1956; Lederis, 1961) . Since vasopressin seems to be physiologically more requisite for the maintenance of life than oxytocin, it is reasonable that the supraoptic nucleus showed the higher uptake of labelled amino acid than the paraventricular nucleus. From the face that Altman (1963) showed a high uptake of 3H-leucine in the Purkinje cells of the cerebellum and the reticular formation, it may be that leucine plays an important role in the activity of some neurons. The number of reduced grains in the cell bodies of neurons in the accessory nucleus containing Gomori positive neurosecretory material (Arizono and Okamoto, 1957 ) is approximately equal to that in the paraventricular nucleus, suggesting that the accessory nucleus are similar in function to the paraventricular nucleus rather than the supraoptic nucleus.
Relatively high uptake by the cell bodies in the medial habenular nucleus and low uptake by the cell bodies in the ventromedial and arcuate nuclei are consistent with the findings of Sloper et al.(1960) .
In the hippocampal formation, the level of uptake in the cell bodies of a pyramidal layer in the Ammon's horn was slightly greater than that in the cell bodies of a granular layer in the dentate gyrus. The difference also was shown by autoradiography using 3H-uridine (Fujita, 1963) and 3H-estradiol (Pffaf, 1968) .Accordingly, both structures appear to function in different ways. Enhancement of uptake of 3 H-leucine in the cell bodies of neurons in the ventromedial and arcuate nuclei after castration indicates an increase in protein synthesis.
Recently, Zambrano and de Robertis (1968b) obtained a similar result by the electronmicroscopic examinations. Flerko (1963) has demonstrated that the ventromedial-arcuate nuclear region is concerned with the regulation of the pituitary gonadal system. The finding of Piacsek and Meites (1966) seems to show that ovariectomy induces an increase in production of luteinizinghormone releasing factor in the hypothalamus. Considering these findings, the present results suggest that the ventromedial and arcuate nuclei play some role in production of gonadotropin-releasing factor.
Reduced uptake of radiochemical by the cell bodies in the supraoptic, paraventricular and accessory nuclei after castration may be attributed to the lack of estrogen. It was shown that oxytocin and vasopressin contents in the posterior lobe were highest during proestrus and estrus of the estrous cycle (Konig and Bottcher, 1966) and administration of estrogen increased the amount of oxytocin in the posterior lobe (Fendler, 1961) and in the blood during vaginal distention in ewes (Roberts and Share, 1969) . The present results Fig.1 . Autoradiographs of the cell bodies of neurons in the nuclei of rat brain 2hr after intraperitoneal injection of 3H-leucine. rior lobe than vasopressor activity (Barnafi and Croxatto, 1966) . Ifft (1964) demonstrated by the measurement of the size of nucleoli that the supraoptic and paraventricular nuclei became hyperactive following castration, and Zambrano and de Robertis (1968a) also obtained a similar result by the electronmicroscopic observations. The discrepancy between the results of others and those of ours cannot be explained. Recently, Nakai et al.(1970, to be published) have shown that in the immature female rat uptake of 3H-leucine in the cell bodies of neurons in the ventromedial and arcuate nuclei increased after castration, whereas uptake in the supraoptic and paraventricular nuclei decreased.
